
SECTION 7 

AIRPORT SYSTEMS DESIGN 

Airport  systems design is the transformation of calculated f a c i l i t y  

requirements as outl ined previously into a conceptual a i rpor t  plan. 

When re la t ing the conceptual plan to a potent ial  a i rpor t  s i t e ,  the plans 

must take into consideration exist ing land improvements and s i te  factors 

that are to be integrated into the development plus engineering, en- 

vironmental, and economic considerations. Al l  of these factors are 

merged with the f a c i l i t i e s  requirements to systematical ly develop a 

sat is factory  a i rpor t  plan. 

This section describes the exist ing Polacca Ai rpor t  which is to be 

retained on an "as is"  basis, pending the selection of a new s i te  in 

the near future. I t  is suggested that Polacca Ai rpor t  be improved to 

sa t is fy  FAA design standards for a basic u t i l i t y  a i rpor t ,  as an inter im 

measure. 

Additional guidelines have been included in th is  system descript ion for 

a General U t i l i t y /Bas i c  Transport category a i rpor t  for  the Hopi Mesa 

Region. These guidelines should be used in the future consideration of 

a new a i rpor t  s i te  to meet the forecast needs. 

7.1 EXISTING POLACCA AIRPORT 

The Polacca Ai rpor t  is located approximately one mile southwest of 

State Highway 264 near the community of Polacca. Access considerations 

with respect to the Hopi ac t i v i t y  centers is described in Section 8. 

The a i rpor t  l ies  in an open agr icu l tura l /graz ing area below the Mesas. 

I t  is a re la t i ve l y  level s i te extending between Polacca Wash and Wepo 

Wash; these features l i m i t  the expansion capabi l i ty  of the a i rpor t .  
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Soils are a saturated clay to a reported depth of 100 feet which 

causes construct ion d i f f i c u l t i e s  and requires constant maintenance. 

Site f looding can occur as a resu l t  of a 50 or I00 year storm. A 

good water well exists at the locat ion.  

7.2 POLACCA A I R P O R T  - GENERAL LAY OU T PLAN (Plan-l) 

This plan depicts the existing airport airside and landside improvements. 

There is a paved runway approximately 4,200 feet in length by 40 feet 

wide, a paved aircraft  parking apron, a graded access road and an auto 

parking apron. The ai r f ie ld is without fencing as the existing t ra f f i c  

is minimal and the area is needed for grazing. There are existing run- 

way and threshold l ights; however, the l ighting system is below FAA 

standards. The airport layout plan is shown on the following page. 

Maintenance of the a i rpor t  in th is  locat ion is considered an inter im 

measure pending the acquis i t ion of property fo r  a new a i rpor t  to serve 

the Hopi Tribe. Therefore, major a i rs ide or landside improvements are 

not recommended. However, in ant ic ipa t ion  of the need for  addi t ional  

a i r c r a f t  parking apron, an FBO/Terminal type bui ld ing or addit ional auto 

parking, recommendations for  the locations of  these improvements have 

been shown on the plan. These recommendations fo l low the FAA dimensioning 

guidel ines for  a Basic U t i l i t y  type general av iat ion a i r po r t ,  which 

is consistent with the exist ing runway length. 

This program takes maximum advantage of  the ex is t ing improvements a l -  

though i t  is  noted that  part  of the ex is t ing a i rpor t  apron and roadway 

system w i l l  be abandoned. The clear zones at each runway end are idea l l y  

located over the adjacent major washes and therefore adequately meet 

c r i t e r i a .  
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7.3 POLACCA AIRPORT - APPROACH AND CLEAR ZONE PLAN (Plan-2) 

The Approach and Clear Zone Plan shown on the fol lowing page depicts the 

imaginary surfaces on and about the a i rpor t  through which no natural or 

man-made object should penetrate. The dimensioning and c r i t e r i a  u t i l i zed  

in determining the shape and posit ion of the various surfaces are out- 

l ined in Part 77 of the Federal Aviation Regulations. A generalized 

descript ion of the surfaces is as fo l lows: The innermost surface is the 

primary surface, shown as a rectangular area around the runway at ground 

level .  Transit ional and approach surfaces extend outward and upward from 

the primary surface to the horizontal surface. These surfaces are on 

an inc l ine at e i ther one foot of ver t ica l  climb for  each seven feet of 

horizontal outward extension (7:1),  or one foot for  each twenty feet 

(20:1) of outward extension. The Horizontal surface is 150 feet above 

the runway. The outer imaginary surface shown is the conical surface. 

This surface extends outward and upward at a 20:1 slope from the horizontal 

surface unt i l  reaching a height of 200 feet above the horizontal surface. 

This plan indicates there are no natural or man-made obstructions around 

the ex is t ing Polacca Airport  s i te .  The approach at each runway end are 

50:1 although only 20:1 is required. This plan should be used as a guide 

in the event potential  obstructions are proposed near the a i rpor t  - such 

as a bui lding or tower. 

7.4 TYPICAL AIRPORT LAYOUT PLAN AND TERMINAL AREA _PLAN (plan,3) 

This plan represents the guidelines for  s i te  selection and the preparation 

of an o f f i c i a l  FAA Approved Airport  Layout Plan when a new a i rpor t  s i te is 

considered. The ai rport  layout plan should fo l low the c r i t e r i a  in FAA 

Advisory Circular 150/5070-6. I t  must also be accompanied by a Terminal Area 

Plan and an Approach and Clear Zone Plan s imi lar  to that  included in 

th is  study for  the exist ing Polacca Ai rpor t .  The typ ical  plan is shown 

on the fo l lowing page. 
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The a i rpor t  development program envisioned for  the future would 

i n i t i a l l y  provide a runway and related a i r c ra f t  f a c i l i t i e s  for  a 

General U t i l i t y  type a i rpor t .  Property acquisi t ion and arrangement, 

however, should provide for expansion capabi l i ty  to a Basic Trans- 

port Category a i rpor t .  Property ident i f ied  for  a i rpor t  purposes 

should also be su f f i c i en t  to accommodate the addit ional runway length 

needed due to the a l t i tude  and temperature at speci f ic  s i tes in the 

Hopi Mesa Region. The area needed is estimated to be approximately 

300 acres. 

7.4.1 Airside System 

The recommended airs ide system improvement delineated on the Typical 

Airport  Layout Plan proposes a single 7,000 foot long by 75 foot wide 

runway in the i n i t i a l  development program. This runway is augmented 

by turn-around areas at each end. However, the ult imate runway length 

could be 8,500 feet with f u l l  para l le l  and connector taxiways 40 feet 

wide. A non-precision electronic approach aid (localizer-LOC) should 

be provided with an approach l i gh t  system (ALS). Smaller items indicated 

on the ALP include a l ighted wind cone and segmented c i r c le  located 

between the taxiway and runway near the terminal area, a two-box visual 

approach slope ind icator  (VASI) on both runway ends and medium in tens i ty  

runway/taxiway l i gh t ing .  Fencing of the a i r f i e l d  should be minimum 

four foot barbed wire except for the terminal area. 

7.4.2 Landside Fac i l i t i es  

Landside f a c i l i t i e s  are located on the taxiway side of the runway. The 

improvements consist of f ixed base operator f a c i l i t i e s ,  a i r c r a f t  storage 

f a c i l i t i e s ,  automobile parking areas and a primary access road. Fore- 

casts of future based a i r c ra f t  and i t i ne ran t  ac t i v i t y  indicate only one 

FBO is needed; however, space is available on both sides of the terminal 

to accommodate unforeseen growth in landside support needs. 
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The terminal area plan, which is incorporated with the ult imate a i rpor t  

layout plan, serves as the basis for  location and engineering design 

of a i r c ra f t  parking aprons, connector taxiways and other terminal area 

land improvements. These improvements are normally provided by the 

sponsor. The terminal area~buildings, usually provided by private en- 

terpr ise,  are also located in deta i l  on the plan. The rotat ing beacon 

is noted adjacent to the terminal bui ld ing, however i t  may be placed 

on a hangar to save construction costs. The fence shown around the 

terminal area should be six foot chain l ink  with secured gates. 

7.4.3 Airport Village 

The development of an airport vi l lage, particularly at sites near major 

highways, is considered desirable for improvement of the economic well- 

being of the airport and i ts act iv i ty.  Such a vi l lage, estimated to 

occupy about 50 acres, would take advantage of water supply and sewage 

treatment development for the airport. I t  would also help support other 

u t i l i t i es  delivered to the site. The village could provide automotive 

service, hotels, trading post as well as commercial and industrial sites. 

The economic feasib i l i ty  of the airport village concept should be 

evaluated as a part of the resolution of the ultimate airport plan. 
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